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T h e Ti m e I i n e (ver 2023.03.22) subject to change

* Intended schedule by IPNS. PIP2016 PIP2022
+ Decadal plans for SuperKEKB and J-PARC =+ HYPerK /;-PARC upgrades 1. HEF extension

2. HL-LHC 2. HL-LHC++
are approved by MEXT. 3. muon g-2/EDM 3. LiteBIRD
* HL-LHC is to be reviewed soon. 4. HEF extension 4. Muon Microscope

ongoing

SuperKEKB/Belle Il

| |

ongoing #2 of PIP 2016
ATLAS

|
VIR-PS Upgrade Physics Run Hyper-K
i T I D D D I R

ongoing #1 of PIP 2016

T2K / Hyper-K

eration
#1 of PIP 2022

ongoing
HD Hall Extension
Hadron Hall . — : : :
COMET -phasea &1 COMET-2 construction } OMET-2 Operation
#3 of PIP 2016 r 1 i i ‘ ‘
Muon g-Z/EDM exp. | | \.unlstruction /I BL Comml. etc ‘ : Engineering Run --> Physics Run
] ] i
LiteBIRD |#3 of PIIT 2022
i H
UCN - nEDM ongoing ] —_— ] TRy - ‘
| = i i ; i - i H } }

KISS ongoing Physics Run / Upgrade 1 (KISS1.5) Physics Run / Upgrade 2 (KISS II)
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Currently 0.52 MW(FX) and 0.064 MW (SX)
Now with new Power Supply to double rep rate




Beam Power [kW]

Beam Power History at MLF
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30GeV Main Ring status

MR Beam Power

FX operation (Mar. and Apr. 2021)
* Beam power (max.) : 5S10kW

600

+ Run87 (May 10 — June 29, 2021)
* SX 30 GeV Extraction
« Beam Power : 64.5 kW
« Extraction Efficiency : 99.5%
+ Spill Duty : 50 - 55%
+ SX 8 GeV Extraction (May 20 — 25)
« Beam Power : 1.8kW
+ Extraction Efficiency : 99.1% (It was 97.3 % in 2018)
+ Spill Duty : 55% (It was 16% in 2018) As of June 29, 2021

500

400

300

MR Beam Power (kW)

200

100

0
2010 2011 2012 2013 2014 2015

More Rapid Cycle:
2485213252 1.165s
* Main Power Supply to be
renewed
* High gradient RF Cavity
* Improve Collimator
* Rapid cycle pulse magnet
for injection/extraction

More Protons /

Pulse:
* Improve RF Power
* More RF Systems
* Stabilize the beam with
feedback

2016 2017 2018 2019 2020 2021 2022
Year

e @ RF system upgrade ,————r——r—r—

g

s @ Magnet PS upgradé
[ 248)13scycle; |
(2) 2% harmonic RF

cavities \ @139 1163 cycle ]

g

Beam Power [KW)]
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PSR SPPI VS ISCTPRVIL ArRPII (SIS val B
g016 2018 2020 2022 2024 2026 2028 2030
JFY

* Achieved stable operation at
*  FX:515kW
e SX: 64kW
Before major upgrade

* Major upgrade for power up
* Reprate 2.48s 2 1.32s (= 1.16s)
* Ppp 260Tp = 330Tp
* L.S. from Summer 2021~ March 2022 for installation

e ~2022/3 New PS installation

* 2022/4~ PS test operation/tunning

* 6/27-7/7 : Beam circulated @ 3GeV

* After some unexpected initial failure, beam
operation restarted Jan 23, 2023!

High Intensity Beam Tuning

* High-intensity beam study was performed with two bunch beams
(2.7%10" ppb) at the flat-bottom.

* Although the beam loss during the injection period was a little
worse, loss localization was very good.

— Protons of 740 kW equivalent were accumulated

with well-controlled beam loss.

Beam survival measured by DCCT Loss count in whole ring
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Electricity in FY2022 and further

* Unit price kept rising up
during whole FY2022
exceeding our
assumption of rise

* JAEA announced in July to
run until Feb. 10

* KEK anticipated operation
until around early March

* Nov. 2023:
Supplementary budget
for electricity for both
JAEA and KEK

* LI/RCS/MLF operation
extended until Mar. 14

nsight through Accelerators.

.° KEK also ran until Mar.14

@©KEK

“Fuel Surcharge” (2022/12/27)

Total charge ~31yen/kWh
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Hadron Experimental Facility

Explore the origin of matter with nuclear, hadron, and flavor physics

Strangeness
Nuclear Physics

== K Rare Decay
(CP violation)
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Search for direct CPV in KL % €
Standard Model ®
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+ New Physics?
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KOTO

Branching ratio (BR)

108

sensitivity
2015
2016-18 109

10-10

Search down
to <10-10,

approaching 11
av 10
prediction

KOTO 2015
(<3x10-9)

Grossman-Nir
bound (<6.4x10-10)

SM (3x10-11)

ol calerimesns:

Calorimeter !

K Rare D"écay

¥ (CP violation)

PHYSICAL REVIEW LETTERS 126, 121801 (2021)

2016-18 data

Study of the K, — 7w Decay at the J-PARC KOTO Experiment

£439 0 0
450-436.79 <383 * [0.53:0.13 0 S

E TABLEIL.  Summary of the numbers of background events with
400: , a central value estimate.
350 -' 4

S 300 1.97 z035 Source Number of events

; E including signal region )

§ 250 A 7] K, K; = 31 0.01 +0.01

S ok g 110.20 K, — 2y (beam halo) 0.26 + 0.07*

& F : et Other K, decays 0.005 + 0.005
150 1221026 .- -
IR o [k 0.87 +0.25" |
1001 g 14 z Neutron Hadron cluster 0.017 £ 0.002
50 RSN CV g 0.03 +0.01

of (o ! ! Upstream 7° 0.03 £ 0.03
1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 Total 1.224+0.26
Zyix (mm)
Nobserved (=3) is statistically SES=7.2x10-10
consistent with Nag (=1.22+0.26). BR<4.9x10¢




COMET Phase-a excitements

inally, COMET experimental hall received. thego@ar
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Muon g-2/EDM Experiment

Precision measurements of lepton moments with novel technique

. J-PARC
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Spin precession of muon

In uniform magnetic field, muon spin rotates ahead of
momentum due to g-2 # 0

Spin precession vector w.r.t momentum :
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m/ —1 c
g-2 precession g-2 precession in .
in B-field motional B-field EDM precession
BNL/FNAL approach J-PARC approach
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Simultaneous measurements: g-2, EDM

b=-—|a B+2(/3><B)

Expected time spectrum of e* in u=>e*vv decay
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Revised schedule and milestone

PAC35 (Jan. 2023)

JFY | 2022 2023 2024 2025 2026 2027 2028 and

beyond

KEK

Budget

|
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Bldg. and * Final design Completion by ()
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Muon V' lonization test|@S2 % loniza g (C
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210 MeV
LINAC % 80keV accelergtion@S2 * 4.3 MeV@ ete :

Injection and * Completion of

o muon injection
electron injection|test

storage

Storage % B-field probe :
magnet ready INg done
Detector % Installatipn

% Quoter vane prototype

DAQ and * grid service open
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computing resource usag Ready
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Analysis i ready

| Analysis softwarg




« J-PARC covers |mporteht sector of Flavor
Physw*s*
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